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POT Measurement Status

Two toroids, located at either end of the beamline, measure absolute intensity: 101
and TGT.
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Beam width stability

® The beam width specifications are 1Tmm in the horizontal and
the vertical. At 2.5 E13, its 1.3 and 1.6 mm respectively.

® Extracted beam width is not stable (bad booster beam?).
Variation is large, almost 60%. We need to include these
variations in MC studies of beam systematics.

Beam width variation with intensity Beam profile at PM101 vs PMTGT (Run 6068)
T T I T T T T I T T T T I T T T T I T T T T T T T I T T T I T T T I T T
1.9~ @ M101 horizontal ¢ ’ v I = - e
B M101 vertical & £ s
: A’ MJGT horizontal o 3;, L A 6 1.35 — ... —
. 15 ¥ I\/‘I'EGT vertical s ;{ % | E ...'
e v v rﬁ% o °»
= v v ¥ 3 © 1)
~ - N v i - A o) s
= M 5" rL S 115k o —
R S -t el - ¥ ik — @ °°
= ML YT R 103 g .
E i é?. Y CH | S o
s -ﬁ.‘i;- S N ™S y = 'y
D | I-'-. s '. - =] B T
aa) ' o T . emon = 0.95 .ot. —
0.7~ A I . 0. """* « ] < o
lgs o8 ° . - ‘o 3 ¥ 3 = [ ) o
36: ® L LW X Y
- ®
0.3 _.I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I_ 0.75 1 1 1 I 1 1 1 I 1 1 1 I
0 5 10 15 20 25 0.25 0.45 0.65 0.85
Beam Intensity from TRTGTD (E12) Horizontal width measured at PM101 (mm)

Marv Bishai. BNL 4 — p.4/1-



Beam emittance

Beam emittance is the invariant quantity not beam profile:

e/m = 767.4%x o0°/f3
where [ Is calculated at each profile monitor location and ¢ is the
profile measured using the profile monitors.
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We do not understand the beam optics yet. P. Lucas 3/17/2005:
“We just found out Q101 is running 40% low”.
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Beam emitance & bunch rotation

Could the large variation in emittance along the beamline be due to large
A(p)/p? This would cause larger transverse emittance at points of high
dispersion.
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Beam stability: losses

The profile monitors are used to measure the beam profiles, but PMs (5 pum Ti foil)

induce the largest losses. How much?
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Conventional multi-wire losses = 6 — 7x Ti

Profile Loss Loss when PM ‘in’ § Loss when PM ‘out’
Monitor Monitor (Rad/sec)/10'2 ppp (Rad/sec)/10' ppp
101 101 2.1E-4 1.2E-4
102 3E-4 1.1E-4
104 2.1E-4 1.2E-4
105 105 0.019 3E-3
107 0.014 5E-3
109 0.005 5E-4
107 107 0.0141 (0.008) 1.6E-4
109 4.7E-4 (1.2E-4) 5.2E-5
108 108 0.017 (0.007) 0.01 (2.5E-4)
109 4.8E-4 (9E-5) 1.7E-4 (0.007)
112 112 1.9E-3 (3.5E-4) 1.2E-3 (8.2E-4)
113 0.018 (0.013) 0.0040 (0.00082)
114 0.018 (0.013) 5.6E-4 (4.3E-4)
117 117 0.010 0.003
118 0.019 0.008
119 0.0047 0.00087 (0.00044)

. Expect W/Ti(Xy) = 6.7
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Beam position stability: p kicker

In mixed mode running, noise from the p kicker magnet is picked up
by the first proton batch, causing instability in the position of the
beam on target. Largest variation is 1.5 mm in the horizontal.
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Beam position BPM vs PM

BPM measurements are used by NuM|I autotune to stabilize and steer the beam.
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Beam position at target

. Graphite protection ‘baffle’
® First target scan on Jan 21, X

Graphite target
2005 using hadron and
muon monitors.

» BOTH BPM and PM
projections at the target

Water cooling line
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Beam position at hadron absorber
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Beam position stability: MC

MC simulations of pME beam

generated to match beam con-
ditions in runs 6067 (1.6mm off
center) and 6068
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MC studies indicate variations of 1.5 mm in beam position at the

target produce significant variations in v spectrum.
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Correlating beam data with ND

Time difference near - beam timedif

#® Using the VME front end aof- ooz
timestamps from the profile "
60;
monitor, hadron and muon, ==

a0~

we can correlate beam data b
with ND spills.
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Mark Dierckxsens, 2005/03/17
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Conclusions

® There is no magic formula for getting rid of beam position
Instability caused by the p kicker in mixed mode running.

» Instabilities in beam width due to “bad booster” is also
something we may have to live with.

® We still do not understand the beam optics. This is important
for extrapolating the beam size to the target.

®» What is the source of the discrepancy between the BPM and
PM beam posiiton measurements. ?

® |s the apparent displacement of the target region with pretarget
a real alignment problem or an artifact of BPM calibrations?.

Thanks to all the Ml and NuMI| folk for the late hours and detailed studies.
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